Inhibition of prostaglandin E1-induced activation of adenylate cyclase in human blood platelet membrane.
Activation of human blood platelet adenylate cyclase is initiated through the binding of prostaglandin E1 to the membrane receptors. Incubation of platelet membrane with [3H]prostaglandin E1 at pH 7.5 in the presence of 5 mM MgCl2 showed that the binding of the autacoid was rapid, reversible and highly specific. The binding was linearly proportional to the activation of adenylate cyclase. Although the membrane-bound radioligand could not be removed either by GTP or its stable analogue 5'-guanylylimido diphosphate, 150 nM cyclic AMP displaced about 40% of the bound agonist from the membrane. Scatchard analyses of the binding of the prostanoid to the membrane in the presence or absence of cyclic AMP showed that the nucleotide specifically inhibited the high-affinity binding sites without affecting the low-affinity binding sites. Incubation of the membrane with 150 mM cyclic AMP and varying amounts of prostaglandin E1 (25 nM to 1.0 microM) showed that the percent removal of the membrane-bound autacoid was similar to the percent inhibition of adenylate cyclase at each concentration of the agonist. At a concentration of 25 nM prostaglandin E1, both the binding of the agonist and the activity of adenylate cyclase were maximally inhibited by 40%. With the increase of the agonist concentration in the assay mixture, the inhibitory effects of the nucleotide gradually decreased and at a concentration of 1.0 microM prostaglandin E1 the effect of the nucleotide became negligible. These results show that cyclic AMP inhibits the activation of adenylate cyclase by low concentrations of prostaglandin E1 through the inhibition of the binding of the agonist to high-affinity binding sites.